Induction of S100A4 in periodontal ligament cells enhances osteoclast formation.
An increase in the expression of S100A4 has been reported in various inflammatory diseases. However, little is known about the association between periodontal inflammation and S100A4 expression. The aims of this study were to investigate changes in S100A4 expression in human periodontal ligament (hPDL) cells in response to inflammatory stimuli and to describe a possible mechanism underlying the change. Human PDL cells were treated with lipopolysaccharide (LPS) and the level of S100A4 was analyzed by real-time RT-PCR and Western blotting. LPS was added to co-cultures of hPDL and osteoclast progenitor cells under osteoclastogenic condition and the formation of osteoclasts was assessed. Alternatively, progenitor cells were directly treated with recombinant S100A4 for evaluation of osteoclastogenesis. The activity of nuclear factor kappaB (NFκB) was examined by Western blotting for phosphorylated forms of inhibitor kappaB (IκB) and p65. An NFκB inhibitor was added to the culture of hPDL cells with LPS and the level of S100A4 was measured by real-time RT-PCR. We found that LPS stimulation resulted in a significant increase of S100A4 expression in hPDL cells. S100A4 protein secretion from hPDL cells was also increased. The enhanced expression of S100A4 in hPDL cells under inflammatory conditions led to stimulation of the generation of osteoclasts. In addition, direct S100A4 treatment stimulated osteoclastogenesis. The underlying mechanism for the increased S100A4 expression in hPDL cells was activation of the NFκB signaling pathway. Our results suggest that bone destruction in periodontitis might be associated with increased S100A4 expression in hPDL cells.